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1979 yilinda Amerikan Ulusal Diyabet Veri Grubu-National Diabetes Data GrouE
NDDG) , ardindan 1980 ve 1985 yillarinda Dinya Saglik Orglti- World Healt
rganization (WHO) diyabet tani kriterlerinde yeni dizenlemeler yapmislardir

1997 yilinda, Amerikan Diyabet Birligi (ADA) yeni tani ve siniflama kriterlerini

Kaylnlamlg ve hemen ardindan 1999'da Diinya Saglik Orgiti (WHO) bu kriterleri
uclk revizyonlarla kabul etmistir.

Daha sonra 2003 yilinda, bozulmus aclik glukozu (IFG) tanisi icin ADA tarafindan
kiguk bir revizyon yapilmistir.

WHO ve Uluslararasi Diyabet Federasyonu (IDF) tarafindan 2006 vyili
sonlarinda yayinlanan raporda ise 1999 kriterlerinin korunmasi benimsenmistir.

Buna karsilik, ADA ve Avrupa Diyabet Calisma BirIi{jiéEASD) 2007 yilinda

yayinlanan son konsensus raporlarinda ise 2003 yilin

N aki dlizenlemenin degismemesi
gerektigini savunmaktadir.

2009 yilinda, ADA, IDF, ve Avrupa Diyabet Calisma Birligi (EASD) HbA1lc'nin
(=%6.5) diyabetin teshisinde kullanilabilecegini tavsiye ettiler.

2010 yilinda ADA bu kriteri kabul etti.




STANDARDS OF MEDICAL CARE
IN DIABETES—2011

Dlabetes .

Clinical Prochce

<5




» Insulin salinimi, insulin etkisi veya bu
faktorlerin her ikisinde de bozukluk
olmasi sonucunda ortaya cikan
hiperglisemi ile karakterize kronik

metabolik bir hastaliktir.




Polidipsi,poliuri,polifaji,kilo kaybit,
bulanik gérme, vulvovajinit, idrar yolu
enfeksiyonlari,mantar enfeksiyonlari,
kasinti,ciltte kuruma,yorgunluk,

ayaklarda uyusma




DUNYADA

. 2009 :285 milyon

« 2030: 438 milyona ulasmasi
beklenmektedir (*).

*International Diabetes Federation. Diabetes Atlas, 4th Edition,
Brussels, 2009




TURKIYE'DE

Turkiye nufusu (toplam) 71.517.100
Eriskin nufus (20-79 yas) 49.759.000

Diyabetli sayisi 3.679.000

BGT'li sayisi 3.137.700

SAGLIK BAKANLIGI TEMEL SAGLIK HiZMETLERiI GENEL MUDURLUGU TURKIYE DiYABET ONLEME VE KONTROL PROGRAMI EYLEM
PLANI (2011-2014) ANKARA




TURDEP 1 (1997) vs. TURDEP 2 (2009-10)

TURDEP 1 Artis orani
Diyabet % 7.2 13, % 90

BGT % 6.7 13.¢ % 110

*TURDEP(Turkiye Diyabet Epidemiyoloji Calismasi) 2 : Satman | ve TURDEP Calisma Grubu, 2010
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AGLIK KAN GLUKOZUNDA
FARKLILIKLAR

* VVenoz plazma (mg/dl)

Tam kan glukoz (mg/dl)
~%11

Kapiller kan glukoz (mg/dl)
~%0 7/

Serum glukoz (mg/dl) 120
~% 5

Turkiye Endokrinoloji ve Metabolizma Dernegi. Diyabetes melltus ve komplikasyonlarinin tani,
tedavi ve izleme kilavuzu-2009




R CEERINE

- Sedanter vacan - Genetik yatkinlk

- Posadan fakir, yagdan - Ailede diyabet 6ykiisi

zengin beslenme - GDM/ IGT oykusu
- Hipertansiyon
- Hiperlipidemi

= Diisiik dogum tartisi

Donovan DS. Epidemiology of diabetes and its burden in the world and USA. Principles of
diabetes mellitus. Ed: L. Poretsky, 2002. 107-121




Normal vs BGT/Diyab

BGT/Diyabet

Normal K_,

Zaman >

“Diabetes 1989:38:673" ten adapte edilmistir

American
Diabetes
- Association.




Tip 1 Diyabet

Tip 2 Diyabet

Diger o0zel tip Diyabet

Gestasyonel Diyabetes Mellitus




Diyabet teshisinde kriterler

VEYA
Aclik plazma glukozu (APG) 2126 mg/dl (7.0
mmol/I)
VEYA
OGTT 2. saat plazma glukozu 2200 mg/dl
(11.1 mmol/l)
VEYA

Rasgele plazma glukozu =200 mg/dl
(11.1 mmol/l)

ADA. I. Classification and Diagnosis. Diabetes Care 2011;34(suppl 1):S13. Table 2.




Diyabet teshisinde kriterler

A1C 26.5% (glike Hemoglobin)

*AcIk bir sekilde hiperglisemi semptomlari yoksa testler tekrar edilmelidir

AS{‘;.?EE‘?;“ ADA. 1. Classification and Diagnosis. Diabetes Care 2011;34(suppl 1):S13. Table 2.

- Association.




Yéntem Ozeti

Madde

Aciklama

Yontem Prensibi

HbA1c konsantrasyonu ve total hemoglobin (tH!
konsantrasyonu ayr ayri dlgilar, ardindan bunl:
orani 2-HbA1c seklinde bildirilir.

Ornek Tipi insan serumu
Cihaz Ici Stabilite 50 gun
Reaktif Saklama Sicakhign 2—-8°C
Kalibrasyon Sikhig 14 gin

Reaktif Korid (Blank) Sikhigi

Yontem kalibrasyonu sirasinda

Reaksivon Tipi HbA1c: Rate (CRA)
tHb: Endpoint (EPA)
Olciim Dalga Boyu HbA1c: 694 mm
tHb: 596 mm

Standardizasyon

Ulusal Glikochemoglobin Standardizasyonu Prog
(NGSP)

Analiz Araliga

Ornekteki total hemoglobin seviyesine ve seviye
kalibratdrdeki HbA1c konsantrasyonuna bagimh
Ayrintilar icin Analiz Aralig béliumine bakin.

Standardizasyon

ADVIA HbA1c yontemi, hasta drnek korelasyonu araciligiyla NGSP referans yontemine

gore izlenebilirlige sahiptir. lliski icin Sistem Korelasyonu bélimindeki korelasyon verileri-
ne bakin. Siemens HbA1c Kalibratorleri'nin ve Siemens DCA 2000 Hemoglobin A1c Kont-

relleri'nin atanmis dederleri bu standardizasyona gére izlenebilirlige sahiptir.

NGSP Degerlerinin IFCC Esdegeri Degerfere Dondsturdlmesi

Ulusal Glikohemoglobin Standadizasyonu Programi (NGSP) ve Uluslararas: Kilinik Kinmnwya
Federasyonu (IFCC) daha iyi primer referans yontemiaeri gelistirmek amaciyla bir calhisma

grubu olusturmustur. NGSP agindan alinan cHbMA1c sonuclan ile IFCC agindan alinan
sonuclar arasindaki iliski degerliendirilmistir ve asagidaki temel denklem gelistirilmistir:

MGSP = [0.,915 * IFCC] + 2,15

ADWVIA Kimya sistemilarinde olusturulan sonuclar NGSP esdegeri birimlerdir ve yukarndaki

denklem kullanilarak IFCC esdegeri birimlere donldstlrilelilir.



AVANTAJLARI

*Aclik gerektirmiyor

Preanalitik stabilite

*Gunler arasi degiskenlik yok

*Stres ve hastalik gibi faktorlerin
ani yukseltme etkisi yok

DEZAVANTAJLARI

* Gelismekte olan
Ulkelerde ulasilabilirligi
dusuk ve
standardizasyonu yok

Bazi vakalarda glukoz
degerlerini yansitmiyor
(Hemoglobinopatiler,
Akut ve kronik kan kaybi

gibi)




Harmonizing Hemoglobin A4 Testing

A better A1C test means better diabetes care

MNews About the Obtaining Certified Methods CAP GHZ2 Data Enter Monitoring Links Contact Us
MGSP Certification and Laboratories Data

ADA Recommendations IF i Standardization HbA&1c and eAG

Factors that Interfere with HbA1c Test Resuits

Updated 42040

Infarmation for physicians and patients regarding HbS. HhC, HhE and HhD traits

More about hemoglobin variants and HbA1c can also be found at the NIDDK web site
Sickle Cell Trait and Other Hemoglobinopathies and Diabetes: Important Information for Physicians
For People of African, Maditerranean. or Southeast Asian Heritage: Important Information about Diabetes Blood Tests

Hemoglobin Variants and Derivatives: Genestic variants (e.g. HbS trait, HbC trait) and chemically modified derivatives of hemoglehin (e g
carbamylated Hb in patients with renal failure, acetylated Hb in patients taking large amounts of aspirin) can affect the accuracy of HbA1c
measurements. The effects vary depending on the specific Hb variant or derivative and the specific HbA1c method. Table 1 contains information for
most of the commonly used HbA1c methods for some of the more common Hb variants and derivatives. Interferences from less common Hb
variants and derivatives are discussed in Bry, et al (1). All entries in Table 1 are based on published information. In addition, if a product insert
indicates clearly that there is inference from a particular factor. then the interference is entered as “yes™ and the product insert is cited. When
selecting an assay method, laboratories should take into consideration characteristics of the patient population served. (e_g. high prevalence of
hemoglobinopathies or renal failure)

Shortened Erythrocyte Survival: Any condition that shortens erythrocyte survival or decreases mean erythrocyte age (e.g.. recovery from acute
blood loss. hemolytic anemia) will falsely lower HbA1c test results regardless of the assay method used (23). HbAlc results from patients with
HhS5, HbCC, and HESC must be interpreted with caution given the pathological processes. including anemia. increased red cell turnover
transfusion requirements. that adversely impact HbA1c as a marker of long-term glhycemic control. Alternative forms of testing such as glycated
serum protein (fructosamine) should be considered for these patients

Interference (Yes/MNo)
Method

(listed in alphabetical order layw Hb O trair Hb = Hib O Carbamyl-Hb
manufacturer} trait trait

“Abbott Architect (Seradyn Reagents)

*Axis-Shield Mycocard {(Primus
My cocard})

*Axis-Shield Afinion Mo 33 o 40 Mo 40
*Bawyer (previously WMetrilkka) A1c Mowr es 31 Mo 40 o 40
*Bechkman Synchrom Mo 4 Mo 40 o 40

*Bio-Rad D-10 (short Program) Mo 31. 38 Mo 40 o 40

A iabet
- Association.




A1C (glike hb)

« ADA tim laboratuvarlari glike Hb
performansini izlemek icin taze kan
ornegi kullanan CAP (College of
American Pathologists) yeterlilik testi

calismasina katilmayi tavsiye ediyor




) www.ngsp.org/C

College of American Pathologists (CAP) GH2 Survey Data:
(updated 5/10)

The American Diabetes Association (ADA) recommends that laboratories use only HbA ¢ assay methods that have been
NGSP certified and report results as “%HbA 1e™” or “%HbA l¢ equivalents”. The ADA also recommends that all
laboratories performing HbAlc testing participate in the College of American Pathologists (CAP) fresh sample
proficiency testing survey (see ADA Recommendations section on this website for more details).

CAP GH2 data for the first survey of 2010 are summarized below, The NGSP target or reference values are based on
replicate analyses using seven NGSP certified secondary reference methods.

2010 GH2-A (fresh pooled samples)

GH2-01 GH2-02 GH2-03

NGSP Reference Value (% HbALe) 5.90 9.80 7.40

Mean Mean
“oHbAle hias
7.56 0.16
7.49 0.09
6.84 -0.56
T3 -0.29
7.16 -0.24
7.11 -0.29
71.56 0.16
7.41 0.01
7.64 0.24
7.50 0.10
7.67 0.27
7.39 =0.01
7.40 0.0
7.68 0.28
55 .15
7.24 -0.16
7.49 0.09
il -0.09
0.11
0.1
0.04
=0.21
-0.19
0.24
=027
0.26
0.16
0.16
=0.04
0.45

-4

no. Mean Mean Mean Mean
labs %oHbAle hias 5 %eHbAle hias
Abbott Architect 52 5.94 0.04 : 9.98 0.18
Axis-Shield Afinion 16 6.19 0.29 ; 087 0.07
Metrika AleNOW" 21 .63 -0.27 : 9.09 -0.71
Beckman Synchron CX Systems 24 J9 -0.11 . 9.51 -0.29
Beckman Synchron LX Systems 69 B3 -0.07 4, 9.71 -0.09
Beckman UniCel DxC Synchron 241 .82 -0.08 X 9.60 -0.20
Biv-Rad D-10 198 6.09 0.19 i 10.00 0.20
Bio-Rad in2it 6.10 0.20 : 10.28 0.48
Bio-Rad Variant 11 6.14 0.24 10.07 0.27
Bio-Rad Variant 1l Turbo . 0.14 9.66 -0.14
Bio-Rad Variant 1I Turbo 2.0 27 0.37 0.93 0.13
Olvmpus AL system NL -0.16 0.67 -0.13
Roche Cobas ¢501 07 0,17 9.51 -0.29
Roche Cobas Integra 400 0.20 9.89 0.09
Roche Cobas Integra 800 B.17 9.80 0.00
Roche/Hitachi Modular P 0.0s 9.632 -0.17
Siemens Advia -0.04 9.73 -0.07
Siemens Advia New Reagent 2.61 -0.19
Siemens Advia Original Reagent 2.65 -0.15
Siemens DCA 2000/2000+ 9.66 -0.14
Siemens DCA Vantage 9.62 -0.18
9.60 =0.20
9.53 -0.27
9.23 -0.57
0.44 -0.36
0.96 0.16
0.80 0.00
9.80 0.00
9.69 -0.11
10.20 0.40
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Siemens Dimension ExL

Siemens Dimension RxL
Siemens Dimension Vista
Siemens Dimension Xpand
Tosoh Alc 2.2 Plus

Tosoh G7 Auto HPLC 202
Tosoh G8 Auto HPLC 116
Trinity Biotech HPLC {Affinity) 18
Vitros 5,1 FS Chem System 132

# = NGSP certified at the time of the survey

Assigned as the mean of 3 replicate analyses per day for two days per method using 7 NGSP certifi

methods.
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d secondary reference

"EDTA in the CAP sample has been shown by the manufacturer of A lCNow+ to cause artificially low results by this method.
Routine samples for this method are from fingerstick and do not include EDTA. The manufacturer recommends the use of heparin
anticoagulant instead of EDTA when testing venous samples

American B shading indicates bias > 0.35% HbAlcorCV>5% _________________________________________
A Diabetes
- Association.



Diyabet teshisinde kriterler

A1C 26.5%
VEYA

VEYA

OGTT 2. saat plazma glukozu 2200 mg/dl
(11.1 mmol/l)

VEYA

Rasgele plazma glukozu 2200 mg/dl
(11.1 mmol/l)

ADA. I. Classification and Diagnosis. Diabetes Care 2011;34(suppl 1):S13. Table 2.




Diyabet teshisinde kriterler

Achk plazma glukozu (APG)
2126 mg/dl (7.0 mmol/Il)

En az 8 saatlik acliktan sonra alinmis
kan ornegi gerekmektedir.

*Acik bir sekilde hiperglisemi semptomlari yoksa testler tekrar edilmelidir

AS{‘;.?EE‘?;“ ADA. 1. Classification and Diagnosis. Diabetes Care 2011;34(suppl 1):S13. Table 2.

- Association.




Diyabet teshisinde kriterler

A1C 26.5%
VEYA

Achk plazma glukozu (APG) 2126 mg/dl
(7.0 mmol/I)

VEYA

VEYA

Rasgele plazma glukozu 2200 mg/dl
(11.1 mmol/l)

ADA. I. Classification and Diagnosis. Diabetes Care 2011;34(suppl 1):S13. Table 2.




Diyabet teshisinde kriterler

OGTT (75 gram glukoz ile yapilmis)
2. saat plazma glukoz degeri
>2200mg/dl (11,1 mmol/l)

Test WHO (Diinya Saghk Orgiti)
tarafindan tarif edildigi gibi uygulanmali

*Acik bir sekilde hiperglisemi semptomlari yoksa testler tekrar edilmelidir

ADA. I. Classification and Diagnosis. Diabetes Care 2011;34(suppl 1):S13. Table 2.




Diyabet teshisinde kriterler

A1C 26.5%
VEYA

Aclik plazma glucose (APG) 2126 mg/dl
(7.0 mmol/I)

VEYA

OGTT 2. saat plazma glucose 2200 mg/dl
(11.1 mmol/l)

VEYA

ADA. I. Classification and Diagnosis. Diabetes Care 2011;34(suppl 1):S13. Table 2.




Diyabet teshisinde kriterler

Rastgele olculen plazma glukoz
degeriz200 mg/dl (11,1 mmol/l)
olan ve hiperglisemi semptomlari

olan hastalar

ADA. I. Classification and Diagnosis. Diabetes Care 2011;34(suppl 1):S13. Table 2.




PREDIYABET TESHIS KRITERLERI

BAG (IFG):100-125 mg/dl (5,6-6,9
mmol/l): Bozulmus Aclik Glukozu

VEYA

BGT (IGT): 75 gramlik OGTT 2. saat
plazma glukozu 140-199 mg/dl (7,8-11
mmol/l): Bozulmus Glukoz Toleransi

VEYA
HbAlc: % 5,7-6,4

Bu kriterlerden herhangi birinin varligi
tanisi koydurur

Aﬁ?éﬁi't‘;"st’_‘ ADA. I. Classification and Diagnosis. Diabetes Care 2011;34(suppl 1):S13. Table 3.
«ASSOocIation.




DIYABET RISK FAKTORLERI

Kilolu olan (VKi225 kg/m?) tiim eriskinlerde, ek bir risk

faktorude varsa :
« Fiziksel inaktivite

1. derece akrabalarinda
diyabet tanisi olanlar

- Gestasyonel diyabet tanisi
almis olanlar ve ylksek dogum
agirlikli bebek sahibi olanlar (4
kg ve™)

« Hipertansiyon (2140/90
mmHg veya hipertansiyon
tedavisi alanlar)

*l

HDL kolesterol<35 mg/dl (0.90
mmol/l) ve/veya trigliserit
seviyeleri >250 mg/dl (2.82
mmol/l)

Polikistik over sendromu
olanlar (PCOS)

A1C %=5.7, BAG (IFG), BGT(IGT)

Instilin direnci ile iliskili diger
klinik durumlar (ciddi obezite,
akantozis nigrikans)

Kardiyovaskuler hastalik
hikayesi

A Dinbetes, ADA. Testing in Asymptomatic Patients. Diabetes Care 2011;34(suppl 1):S14. Table 4.

- Association.




Diyabetes Mellitus Tarama
Kriterleri

Prediyabet ve diyabet tanisi icin aclik plazma
glukozu veya 2 saatlik OGTT kullanilir.

Asemptomatik bireylerde bir veya daha fazla risk
faktord olanlar taranmalidir

Risk faktorl olmayanlar 45 yasinda taranmalidir.
Test normal bulunuyorsa 3 yillik aralarla tekrar
edilmelidir.

Prediyabet saptanan hastalarda diger
kardiyovaskuler risk faktorleri taranmalidir.

ADA. II. Testing in Asymptomatic Patients. Diabetes Care 2011;34(suppl 1):S13-514.




DIYABET TANI ALGORITMASI

45 yas kisilerde 3 yilda bir tarama yapilmahdir
Diyabet icin ek bir risk faktori olanlarda daha erken ve daha sik tarama yapilmahdir.

Aclik Plazma

Glukozu(mg/dl)

i
I 1

Risk faktoru

APG=100 APG:100-125
2 ST PG:140-199 g 2 st PG=140
Izole BGT Izole BAG

Gerektiginde
tekrartara

APG:100-125

APG2126
2st PG:140-199 pg 2 st PG2200

BAG VE BGT DM




Tip 1 Diyabet

Tip 2 Diyabet

Diger o0zel tip Diyabet

Gestasyonel Diyabetes Mellitus










Onceki gebelikte GDM varligi
Gebelik oncesi glukoz intolerans tanisi

Ailede (1. derecede akrabalarda) Tip2DM
oykusu

Onceki gebelikte makrozomi ve
polihidroamnios oykusu

Onceki gebelikte annenin fazla kilo artisi
(20kg)

AKS>95 mg/dl ve glukozuri varligi
Kilo fazlahgr (VKI>25 kg/m?2)




GESTASYONEL DIYABET TANISI

. Risk faktorleri bulunan hastalara ilk prenatal
muayenede standart diyagnostik kriterler
uygulanmalidir.

Daha Once diyabet tanisi almamis 24-28. haftalik
gebelerde (en az 8 saatlik) gece acligli sonrasi 75
gram OGTT (aclik, 1. saat, 2. saat) yapiimaldir.

Asagidaki kriterlerden herhangi birinin varligi gebelik
diyabeti tanisi koydurur.

 Aclik plazma glukozu =292 mg/dl (5,1 mmol/l)
« 1. saat=180 mg/dI (10,0 mmol/l)
« 2. saat=153 mg/dl (8,5 mmol/l)

ADA. III. Detection and Diagnosis of GDM. Diabetes Care 2011;34(suppl 1):S15.




GESTASYONEL DIYABET TANISI

 GDM tanisi almis kadinlar postpartum 6-
12 haftalarda kalici diyabet icin taranmasi
gerekir.

« GDM hikayesi olan kadinlar prediyabet ve
diyabet tanisi icin her Gcg yilda bir
taranmalidir.

ADA. III. Detection and Diagnosis of GDM. Diabetes Care 2011;34(suppl 1):S15.
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Adapted from Type 2 Diabetes BASICS. Minneapolis, MN: International Diabetes Center; 2000.




Tip 2 Diyabette Tani Heniiz Konuldugunda
Saptanan Komplikasyonlar

Diyabetik Retinopati

Mikroalbiiminuri

Hipertansiyon

Dislipidemi

Vaskiiler disfonksiyon




Tum donemlerde vazgecilmez tedavi
bileseni:




Tavsiyeler

Al1C <7.0%"
Kan basinci <130/80 mmHg?*

Lipidler
LDL kolesterol <100 mg/dl
(<2.6 mmol/I)*

*More or less stringent glycemic goals may be appropriate for individual patients. Goals should be
individualized based on: duration of diabetes, age/life expectancy, comorbid conditions, known CVD or
advanced microvascular complications, hypoglycemia unawareness, and individual patient
considerations.

tBased on patient characteristics and response to therapy, higher or lower systolic blood pressure
targets may be appropriate.

+In individuals with overt CVD, a lower LDL cholesterol goal of <70 mg/dl (1.8 mmol/l), using a high
dose of statin, is an option.

AS{‘;.‘:;;‘?;“ ADA. VI. Prevention, Management of Complications. Diabetes Care 2011;34(suppl 1):S31. Table 12.

- Association.




DIYABET VE KARDIYOVASKULER HASTALIK

* Tip 2 DM'de en onemli 6lim nedeni
Kardiyovaskuler Hastaliklardir.




DIYABETIK NEFROPATI

Son donem bdbrek yetersizliginin en sik
nedeni.

Kronik bobrek hastaligi en az 3 ay sureyle
bobrek hasari veya GFR<60 ml/dk/1.73
m<2 olarak tanimlanir.

ADA. VI. Prevention, Management of Complications. Diabetes Care 2011;34(suppl 1):S33.




AlbUumin atiliminin Tanimlar

Spot idrar

(Hg/mg
Kategori kreatinin)

Normal <30
MikroalbUminuri 30-299
Makroalbuminuri >300

ADA. VI. Prevention, Management of Complications. Diabetes Care 2011;34(suppl 1):S34. Table 13.







